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An ice jam is an accumulation of 
ice in a river that restricts water fl ow 
and may cause backwater that fl oods 
low-lying areas upstream from the 
jam. Areas below the ice jam can also 
be affected when the jam releases, 
sending water and ice downstream. 
Damages resulting from ice jams can 
affect homes, buildings, roads, and 
riverine structures; block hydropower 
and water supply intakes; and de-
crease downstream discharge (Fig. 1). 

Roads may be fl ooded and closed, 
or bridges weakened or destroyed, 
limiting emergency and medical relief 
to the affected areas. The potential 
exists for death or serious injury due 
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to jam and fl ood conditions, as well  
as during evacuations and other ice 
mitigation operations. Ice movement 
and ice jams also can severely erode 
streambeds and banks, with adverse 
impacts on fi sh and wildlife habitat.

Engineers at the U.S. Army Cold 
Regions Research and Engineering 
Laboratory (CRREL) have been work-
ing to develop and optimize low-cost 
structural and nonstructural tech-
niques to prevent or alleviate damages 
caused by ice jams. Many of these 
methods, such as early warning sys-
tems, ice dusting, ice breaking, ice 
weakening, and ice jam removal tech-
niques, can be carried out by local 

agencies at a reasonable cost (Corps of 
Engineers 1994). 

The success of ice mitigation efforts 
depends upon accurate and reliable 
ice event data for previous ice events 
that can be used to predict and assess 
conditions that may increase the prob-
ability of an ice jam formation, and to 
document steps taken by engineers 
and relief offi cials in previous years 
when confronted with ice jam condi-
tions during emergency situations. 
The CRREL Ice Jam Database was 
developed to provide a centralized 
record of ice events, and now contains 
information on more than 12,200 ice 
events, with the earliest account 
dating from 1780.

Database entries include the name 
of the water body; the city and state 
where the ice event took place; date  
of the event, if known; the ice event 
type, if known; a brief description of 
damage; the names of CRREL and 
Corps personnel familiar with the 
event or site; reference to visual re-
cords of the event, if available; lati-
tude and longitude; USGS gage 
number, if available; and hydrologic 
unit code. 

Records also contain narrative de-
scriptions of ice events (some of which 
can be several pages) and a list of in-
formation sources. There is a separate 
database entry for each discrete ice 
event at a given location. Many entries 
rely on yearly USGS Water Resource 
Data Reports and other USGS gaging 
station data. Information also comes 
from newspapers, books, historical 
records, and trip reports.

Ice Jams in New Hampshire

Figure 1. Shear wall left behind following failure of the January 1999 ice jam on the Israel 
River in Lancaster, New Hampshire. Note ice on low steel of bridge. (Photograph courtesy 
of www.greatnorthwoods.org.)
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This Ice Engineering Information 
Exchange Bulletin provides a brief 
summary of ice event data within 
New Hampshire that is contained in 
the CRREL Ice Jam Database. This is 
the third in a series that will character-
ize every state affected by ice jams 
using the CRREL Ice Jam Database.

New Hampshire ice jams
New Hampshire, one of six New 

England states, has a population of 
1,185,000 and comprises 9,027 square 
miles of land and 277 square miles of 
inland water (New Hampshire State 
Library 2000). As of 1 April 2000 there 
were 520 New Hampshire ice jam 
events documented in the CRREL Ice 
Jam Database (Fig. 2). 

The earliest entry in the database 
for New Hampshire is a January 1835 
event on the Contoocook River in 
Peterborough, during which a general 
thaw lifted the water level and ice 
cover above Job Hill Dam, causing the 
ice to go over the dam. The ice carried 
away the bridge below the dam and 
resulted in one death. 

The most recent entry is an event 
that occurred on 24 January 1999, 
during which 40 senior citizens were 
evacuated from an assisted living 
complex in Littleton when water and 
ice from the Ammonoosuc River 
surged towards the complex. 

About 70% of the information on 
New Hampshire ice jams came from 
USGS Water Resources Data. Other 
sources include newspapers, town 
histories, CRREL trip reports, Corps  
of Engineers project reports, and NWS 
fl ood statements. 

 
Where do ice jams occur
in New Hampshire? 

The database contains information 
on ice jam events at 96 locations on 72 
rivers in New Hampshire (Fig. 2). The 
localities with the most recorded ice 
jam events are Plymouth/Holderness 
(40) on the Pemigewasset River, and 
North Stratford (35) on the Connecti-
cut River. The towns of Goffstown, 
Groveton, Lancaster, and Etna each 
have more than 15 recorded events in 
the Ice Jam Database (Fig. 3). The most 
ice jams reported for one river occur 
on the Connecticut River, with 58 
events, followed by the Contoocook 
River with 39, and the Pemigewasset 
River with 38 events (Fig. 4)

When do ice jams occur
in New Hampshire? 

The number of ice jams reported 
varies greatly from year to year, with 
the highest number (35) recorded in 
1992 (Fig. 5). More than 20 events 
were also noted for 1922, 1968, and 
1970. 

The number of jams reported in the 
database for certain years largely de-
pends on the location and availability 
of records. In 1992, a survey was made 
of ice-related damage in New Hamp-
shire following a large precipitation 
event in March that year.

Ice jam occurrence also depends on 
the time of year; 43% of New Hamp-
shire ice jams have occurred in March 
and April, when the rivers begin to 
break up, an indication that these ice 
jams are largely breakup ice events 
(Fig. 6). The 47% of jams that occur in 
January and February could be either 
freezeup or breakup ice jams. 

FEMA Project Impact 
communities affected
by ice jams

Gorham
Although the database has four 

entries for ice jam events in Gorham, 
on the Peabody and Moose Rivers, the 

Figure 2. Known ice jam locations in New 
Hampshire.

Figure 3. New Hampshire towns with the most reported ice jams.
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Federal Emergency Management 
Agency reports, “Over the past 
twenty years, there have been a dozen 
or more signifi cant ice jams.“ (FEMA 
1999) The three documented jams on 
the Peabody River all occurred at the 
confl uence with the Androscoggin 
River. These jams have recorded dam-
ages in USD of $6K (1992), $17.8K 
(1982), and $400K (1980). 

The ice jam on the Peabody River 
in February 1982 was particularly de-
structive to the town of Gorham. Un-
seasonably warm temperatures led to 
an ice jam that, combined with a high 
moisture content in the snow, caused 
considerable fl ooding on 4 February 
1982. Up to six feet of water covered 
Hitchcock, Bangor, and Bell Streets. 
Seven homes were fl ooded; in fi ve of 
the homes water fi lled the basement 
and fl ooded the fi rst fl oor. Evacua-
tions from homes became necessary  
as the water rose rapidly, surrounding 
the homes (Currier 1982).

According to the Berlin Reporter, 
Bangor Street resident Nancy Gabo-
riault had a close encounter during 
this fl ood when she went to the river’s 
edge to investigate the jam. As she 
headed back toward the house, the 
water came over the riverbank and 
knocked her down. “My heart was 
pounding and I was screaming and 
hyperventilating. I thought I was 
going to die. … I literally crawled 
through the water and ice back to the 
house on my hands and knees, a dis-
tance of about 150 to 200 feet. I was 
screaming, but no one could hear me.” 
Ms. Gaboriault and her family were 
able to vacate safely just as the house 
was being surrounded by water (Pet-
rowski 1982).

It took a bulldozer, backhoe, loader, 
and wood skidder 15 days to cut a 
2,500-foot-long channel approximately 
50 to 100 feet wide and 10 to 15 feet 
deep to alleviate the fl ooding. The 
bulldozer and backhoe did the major-
ity of work from their own ice roads, 
which were constructed as they went 
along (Fig. 7). Total project cost was 
$17.8K (1982 USD).

Peterborough
The Ice Jam Database has 13 ice 

jam events for Peterborough, on the 
Nubanusit Brook and the Contoocook 
River. Recorded damages caused by 
ice jams in Peterborough have been 
great throughout history. Several 
bridges have been damaged or de-
stroyed, and roads, homes, and busi-
nesses have been fl ooded as a result of 
ice jams.

In March 1936 an ice jam on the 
Contoocook River caused what is 
called the worst fl ood in Peterbor-
ough’s history. The damages to resi-

dential and commercial property were 
estimated in contemporary USD at 
between $100,000 and $125,000 (Peter-
borough Transcript 1936).

“The fl ooding of the rivers broke 
up the ice which formed gorges [jams] 
at several points, then broke away, 
coming down the river in great 
masses and causing terrifi c damage.” 
(Corps of Engineers 1974)

A man was rescued from almost 
certain death on 10 January 1956, 
while he and a dozen other railroad 
workers were probing a huge ice jam 
behind the Summer Street trestle. A 
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Figure 4. Percentage of known New Hampshire ice jams on specifi c rivers.

Figure 5. Ice events reported in New Hampshire, 1835–1999.
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section of riverbank gave way and he 
plunged into the ice-packed water and 
disappeared from sight. Co-workers 
were able to pull him to shore. Min-
utes later, the entire ice jam was re-
leased (Peterborough Transcript 1956).

In March 1968, a jam on the Con-
toocook River caused major fl ooding 
in the Peterborough area. The Pack 
Monadnock Motel had six inches of 
water in its rooms and several homes 
on Summer Street were surrounded 
by water. DPW Superintendent Harry 
Reed and his Peterborough crew used 
20 charges of dynamite to release the 

jam near the motel. The initial blasts 
were successful in moving the jam 
downstream 50 yards, which dropped 
the water level. “Deputy Fire Chief 
Larry Bishop, who assisted in the 
Contoocook dynamite operation, was 
dunked in the river when he slipped 
off a cake of ice near the shore. He 
went in up to his hips.” (Peterborough 
Transcript 1968) 

Lancaster
The Ice Jam Database contains 20 

entries for ice jam events on the Israel 
River in Lancaster. Eighty-fi ve percent 

are breakup jams with most (60%) oc-
curring in January and March. Forty 
percent of the events have known 
damages, including damage to resi-
dential and commercial areas, caused 
by fl ooding. 

The Israel River has been subject  
to ice jams with increasing frequency 
and severity after the failure and re-
moval of four dams on the lower river 
sometime after they were damaged 
between the fl oods of 1936 and 1950 
(Axelson 1990). Only two ice jams are 
noted in the database before 1950. 
Since 1950 there have been three to 
fi ve ice jams on the Israel River in 
Lancaster each decade.

In March 1968, Lancaster was sub-
jected to its worst ice jam fl ood in his-
tory, with a stage at the Main Street 
Bridge of 866.6 feet MSL. Warm 
weather and rainfall in March caused 
the thick ice cover to break up and jam 
against an earlier jam formed in De-
cember. The ice piled against the Main 
Street Bridge, causing concern for the 
bridge and surrounding buildings. 
One hundred and fi fty people were 
evacuated from homes and businesses 
as water backed up and fl ooded resi-
dential and commercial areas (Perrotta 
1968). The Police Station and many 
businesses near the stream were 
fl ooded with seven feet of water 
(Manchester Union Leader 1968). The 
estimated cost of this destructive ice 
jam fl ood was $1.5M (1973 USD).

Plymouth
The Ice Jam Database has 40 ice 

jam events for Plymouth/Holderness, 
on the Pemigewasset and Baker 
Rivers. Forty-fi ve percent of the ice 
events have occurred during March 
and April, indicating breakup jams. 
Twenty-fi ve percent of the records 
report residential and commercial 
structure fl ooding, road fl ooding, and 
bridge damage.

On 10 January 1935, the town of 
Plymouth woke to fi nd the temporary 
bridge across the Pemigewasset River 
completely washed out by high water 
and ice jams. According to the Plym-

November (1%)

December (7%)

January (26%)

March (38%)

February (21%)

April (5%)

Unknown (2%)

Figure 6. Months for which ice events are reported in New Hampshire.

Figure 7. Backhoe clearing channel in Peabody River, Gorham, New Hampshire, 
February 1982. (Photograph by Dan Ayer.)
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Stebbins drowned at the great bridge 
during a great freshet [jam] on the 
Contoocook River in Peterborough, 
and his body was not recovered until 
the next June (Peterborough undated).

In February 1915, four railroad 
workers drowned in the Ammo-
noosuc River while clearing ice from 
the tracks between Lisbon and Little-
ton, and ten men were crushed by 
huge cakes of ice (Plymouth Record 
1915). 

A woman died at the Beauregard 
Village Trailer Park on the Sugar River 
in Claremont during 1981 (Valley News 
1984). The City of Claremont has since 
received a federal grant to relocate the 
surviving residents of the trailer park.

The 1936 disaster came in two dis-
tinct stages: an ice jam event and an 
open-water event. The open-water 
event caused considerably more 
damage to Plymouth than the ice jam 
event. For both events, the state’s in-

outh Record, “The piles were broken  
off like toothpicks before the driving 
forces of ice, and now there remains 
nothing but the ends of the bridge, the 
supporting piles of which are in the 
solid ground of the banks on either 
side.” 

The loss of the bridge was esti-
mated at $4,000 (1935 USD). The road 
between Plymouth and Rumney (near 
the Polar Caves) was covered under 
fi ve feet of water. All traffi c was di-
verted through Quincy (Plymouth 
Record 1935).

During the fl ood of 10 March 1936, 
the Plymouth reservoir was washed 
out, numerous bridges went down, 
and several hundred people were left 
homeless. A train bound for Boston 
was stranded between Plymouth and 
Ashland as huge cakes of ice covered 
the track. Eleven freight cars were 
swept into the river while attempting 
to rescue the marooned passengers. 
The Plymouth Fire Department used 
rowboats to rescue the stranded pas-
sengers (Plymouth Record 1969). The 
following week, rain continued to 
exacerbate the situation, causing 
open-water fl ooding that resulted in 
three-feet-deep water in the railroad 
station and fl ooding homes to the 
second fl oor (Speare 1963).

Ice jam damages
in New Hampshire

As is true for the database as a 
whole, many of the sources relied 
upon for information on ice jams in 
New Hampshire lack quantitative 
data on damages. However, 82 (16%) 
of the New Hampshire ice jam events 
in the database have known damages, 
a much higher percentage than for the 
whole database (about 2%). The most 
common damages include bridge, 
commercial, and residential damage, 
road and railroad fl ooding, evacua-
tions, and agricultural damages. 
Figure 8 shows an ice-covered fl ood-
plain and an ice-damaged tree.

Several deaths resulting from ice 
jam fl ooding have occurred in New 
Hampshire. On 31 January 1835, R.W. 

dustry netted a total loss of $5,000,000 
(1936 USD) in an era when this was a 
staggering amount (Plymouth Record 
1969).

Corps of Engineers/State of 
New Hampshire response

The role of the U.S. Army Corps of 
Engineers in New Hampshire ice jam 
fl ooding has been to provide resources 
and technical assistance to alleviate 
fl ood damage to affected communi-
ties. As part of this effort, the Corps 
sponsored a Section 206 study in 
which ice-related problems in New 
England were examined. This study 
identifi ed 78 New Hampshire com-
munities that have experienced ice 
jam fl ooding since 1 January 1970. 

The State of New Hampshire Offi ce 
of Emergency Management sponsored 
an emergency response workshop 
presented by CRREL in Hanover, New 
Hampshire, in 1999. The workshop 

Figure 8. Wild Ammonoosuc River between Lisbon and Bath. Note ice in the fl oodplain 
and tree scar caused by ice. (Photograph by Kate White.)
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was attended by more than 75 local, 
state, and federal offi cials, and in-
cluded discussion of local problem 
areas. 

 
How is ice jam information 
helpful?

The Ice Jam Database provides 
quick access to general information 
about specifi c ice jam events, an im-
portant feature for those interested in 
the ice jam fl ooding history of a cer-
tain area. These historical data are 
crucial during an emergency situation 
when information about jam locations 
or stages is needed quickly. Historical 
information is also important for ice 
jam mitigation studies at specifi c sites 
and necessary in predicting ice jams. 

CRREL also has an Ice Jam Archive 
that contains the hard copies of the 
NWS reports, newspaper articles, and 
other reports used as sources for this 
and other ice-related studies (Herrin 
and Balch 1995). The information can 
be checked out or photocopied for re-
search.
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